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% 25 35 25  25
f0* 1.0 1.5 2.0 
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-2.2.1 f * 1



























































VL B ×L ×H
60×120×60 cm 432,000 cm3 VM 20×70×30 cm 42,000 





1 120 432,000 144
30+30
60
2 100 240,000 80
20+20
30
3 70 63,000 21
20+10
30
4 100 120,000 40
20+20
50
5 100 200,000 67
25+15
30
6 50 30,000 10
10+10
31.6
7 31.6 19,971 7
10+10
31.6
8 31.6 23,965 8
12+12
20
9 70 42,000 14
15+15
10
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9.0 5.40 1.25 1.05 4.5mm/min 
6.0 3.60 - 1.35 
3.0 1.80 - 2.20 




Fc % 22.7 
d max g/cm3 1.915 
w opt % 11.1 
w n % 8.3 
w1 g 1,200 
w2 g 1,300 
w3 g 1,300 
w4 g 1,558 
w g 5,358 
V cm3 2,826 
t g/cm3 1.896 
d g/cm3 1.751 
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6m 6m 6m 6m 9m 9m 
B mm 10 20 30 
s g/cm3 2.642 
Fc 22.7 
d max g/cm3 1.915 
w opt 11.1 
w n 7.3 7.3 8.3 7.3 8.3 7.3 
g/cm3 1.844 1.866 1.863 1.860 1.896 1.849 
d g/cm3 1.719 1.739 1.720 1.733 1.750 1.723 
D 89.8 90.8 89.8 90.5 91.4 90.0 
Nc ( / 48 
v (mm/min) 4.5 
f *
9m - - - - 1.05 0.85 
6m 1.40 1.18 0.85 1.30 1.35 1.20 
3m 2.30 1.95 1.35 2.10 2.20 1.85 
1.5m 3.50 3.05 2.00 3.20 3.20 2.80 
-4.2.2
A B C D E 
Fc % 1.6 8.4 12.6 13.0 22.7 
d max g/cm3 1.905 1.906  1.867 
w opt % 12.5 4.7  11.2 
w n % 7.3  6.4   12.0 
t g/cm3 1.740 1.947 1.982 1.994 1.894 1.927 1.936 1.907 1.930 1.960 1.908 1.927 
d g/cm3 1.622 1.830 1.863 1.874  1.703 1.723 1.750 
Dc % 85.1 96.0 97.7 98.3 
Nc ( / 36 48 36 48 60 36 48 60 36 48 60 36 48 
v (mm/min) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 
f * 0.7 1.6 0.7 0.75 0.9 0.7 1.15 0.9 0.65 0.75 0.8 0.45 0.72 
6m
-4.2.3
1 2 3 4 5 6 7 
s g/cm3 2.642 
Fc % 22.7 
d max g/cm3 1.915 
w opt % 11.1 
wn % 8.3 7.3 
t g/cm3 1.863 1.882 1.873 1.869 1.871 1.860 1.839 
d g/cm3 1.720 1.738 1.729 1.726 1.728 1.733 1.714 
Dc % 89.8 90.8 90.3 90.1 90.2 90.5 89.5 
Nc ( / 48 
v (mm/min) 4.5 1 2 3 6 4.5 1 
f *
1.00 1.60 1.25 1.10 1.23 1.60 1.15 
0.85 1.35 1.05 0.92 1.00 1.30 0.95 
Fc 1.9 8.2 89.2 
d max g/cm3 1.645  2.031 0.842 
d min g/cm3 1.335  
w opt  9.7 69.7 
w n 0.0 4.2  72.6  
g/cm3 1.610  2.029  1.486  
d g/cm3 1.610  1.947  0.861  
D 90.6  
D  95.9  102.3  
Nc ( / 36 36 36 





d max g/cm3 1.814 
w opt 10.2 
w n 21.5 10.0 
g/cm3 2.018 1.847 
d g/cm3 1.661 1.679 
D 91.6 92.6 
Nc ( / 36 
v (mm/min) 4.5 
120 120 180 180 60 120 120 180 
s g/cm3 2.642 2.640 
Fc 22.7 11.1 
d max g/cm3 1.915 1.915 
w opt 11.1 11.1 
w n 8.3 7.3 8.3 7.3 5.2 
g/cm3 1.863 1.860 1.896 1.849 1.813 
d g/cm3 1.720 1.733 1.750 1.723 1.723 
D 89.8 90.5 91.4 90.0 90.0 
Nc ( / 48 - 
v (mm/min) 4.5 1.0 
f
180(kN/m2) - - 1.05 0.85 - - - 0.87
120(kN/m2) 0.85 1.30 1.35 1.20 - 0.89 0.83 -
60(kN/m2) 1.35 2.10 2.20 1.85 1.88 - - -





























6m 3m 1.5m 6m 120kN/m2
3m 1.5m
Dc













-4.5.1 10mm 20mm 30mm
10mm
f * (3.2.2)






-4.5.1 30mm 20mm 10mm
-4.5.1 t/b
120kN/m2 3.2.2
4.5.1 f * f ** b -4.5.3


































3.2.2 4.5.1 f * f ** b
-4.5.4 40 50 60mm
Pb/P0 -4.5.6 t f **






































































JIS A 1210 5
Standard Proctor6
-4.5.1
Standard Proctor Ec 550kJ/m3










A 2.5 10 3 25 19 
B 2.5 15 3 55 37.5 
C 4.5 10 5 25 19 
D 4.5 15 5 55 19 
E 4.5 15 3 92 37.5 
1.5 10×30 4 48 9.5 
Nc 48 4 48
EcL (4.5.1)
WR: kN 1.5kg 0.015kN 
 H m 0.2m 
NB 48 
NL 4 
V m3 0.3 0.1 0.1 0.003m3
EcL




























































120 / Dc 89.8
120 / Dc 90.5
180 / Dc 91.4
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6.2 10.7 13.2 19.4 19.9 4.2 4.0 
 3.5 6.2 6.7 36.4 25.2 8.4 1.6 3.9 3.9 
dmax g/cm3  2.024 1.809 1.867 1.879 1.862 1.906 1.905 1.992 2.065 2.043 
wopt %  6.9 15.2 13.0 11.2 13.7 4.7 12.5 10.7 9.3 9.1 
wn %
 3.0 16.1 7.4 11.5 13.4 5.5 5.9 
4.4 10.0 9.2 17.3 6.4 7.3 9.0 2.6 
t g/cm3
2.074 2.116 2.143 
1.898 1.982 1.740 1.847 1.826 
d g/cm3
1.966 1.998 2.024 
1.725 1.830 1.622 1.694 1.780 
Dc %
95.2 97.8 99.1 
96.0 85.0 85.0 87.1 
Nc ( / )  36 48 
v (mm/min)  4.5 
h m  1.8 3.0 2.1 6.0 4.2 2.3 1.8 1.2 1.5 2.3 2.4 4.2 4.9 2.0 2.0
f *
 3.74 1.88 1.76 1.56 1.66 3.02 2.51 4.67 2.92 1.95 2.47 1.75 1.40 2.89 3.21
3.70 2.00 3.30 1.30 1.10 1.70












































s g/cm3 2.804 
Fc 8.4 
d max g/cm3 1.914 
w opt 11.4 
w n 11.4 
g/cm3 1.891 
d g/cm3 1.698 
D 88.7 
Nc ( / 48 















Earth retaining wall with ground anchors
Rockfall protection
Reinforced soil wall
Fill with yellow: damaged




(Pref. rd149, Minami-aso Vil.Route 57
Estimated Intensity 7
Estimated Intensity upper 6
Estimated Intensity lower 6
Estimated Intensity upper 5






(Ref.: J-RISQ:Estimated Seismic Intensity(16/04/2016),Ver.8)
JMA Seismic Intensity
(Ref.: Geospaitial Information Authority of Japan, July 2016)
Ohkirihata Bridge
Reinforced soil wall
















































-5.4.7 5.4.9 A B C














kh 0.17 kh0 0.2 II C 0.85
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4 -6.2.1 6.2.2 Fc B
A
Dc 90 B Nc Dc 95
A 6.0m f6.0 *=tan36°=0.726




Fc 35.4 33.0 30.5 34.3 
d max g/cm3 1.224 1.601 1.623 1.432 
w opt 30.8 19.9 21.0 26.9 
w n 24.7  19.9  30.6 29.0 
d ° 36.2  33.4  32.9 33.5 
g/cm3 1.382 1.421 1.467 1.769 1.778 1.820 1.624 1.781 1.546 1.611 1.670 1.733
d g/cm3 1.108 1.140 1.177 1.475 1.483 1.518 1.243 1.364 1.198 1.279 1.325 1.353
D 90.6 93.2 96.2 92.1 92.6 94.8 76.6 84.0 83.7 89.0 92.5 94.5 
Nc 48 72 6×90 48 48 72 48 6×90 48 6×48 6×90 8×90
v (mm/min) 4.5 4.5 4.5 4.5 






35.4 B 36.2 1.85 A Nc A 
 33.0 B 33.4 0.70  1.20  A Nc 95 Dc 90 B Nc Dc 95 A 
 30.5 B  0.57  0.80 A Nc B Nc A 
 34.3 B 33.5 0.50  0.65 B Nc B Nc B 
Nc=4 ×48 / 1.5kg f4.5* 4.5m
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(6) 30° B B
(7)
5
(1) 4 ×48
(2) 19mm
9.5mm
9.5mm
9.5mm
(3) 2016
(4)
6
(1)
(2) B
A
(3)
(4)
7.2
3 4
1
Nc=48
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